N2 neutrophils may participate in spontaneous recovery after transient cerebral ischemia by inhibiting ischemic neuron injury in rats.
Neutrophils have been traditionally considered as the major mediators of harmful inflammatory responses in ischemic stroke, whereas accumulating evidence indicates that neutrophils can be polarized into an N2 phenotype. Similar to M2 microglia, N2 neutrophils contribute to resolution of inflammation and may participate in neuroprotection. However, it remains unclear whether N2 neutrophils protect ischemic neurons and whether they are associated with long-term outcomes after transient cerebral ischemia in rats. The present study proved that N2 neutrophils protected against oxygen glucosedeprivation/re-oxygenation (OGD/R)-induced primary cortical neuron injury via brain-derived neurotrophic factor/tropomyosin-related kinase B (BDNF/TrkB) signaling. In addition, in vivo studies revealed that transient middle cerebral artery occlusion (tMCAO)-induced injury exhibited spontaneous recovery over time in rats. Moreover, neutrophils could infiltrate the ipsilateral brain parenchyma from the periphery after transient cerebral ischemia. Pearson's correlation analysis indicated that the proportion of N2 neutrophils in ipsilateral brain parenchyma was negatively correlated with the number of degenerating neurons, modified Neurological Severity Score (mNSS), brain water content and infarct volume, and positively correlated with the number of surviving neurons and grip strength. In summary, the present study shows that N2 neutrophils likely participate in spontaneous recovery after transient cerebral ischemia by inhibiting ischemic neuron damage in rats, which indicates that N2 neutrophils may represent promising therapeutic target for promoting recovery after ischemic stroke.